Hsp70 inhibits heat-induced apoptosis upstream of mitochondria by preventing Bax translocation.
Hsp70 overexpression can protect cells from stress-induced apoptosis. Our previous observation that Hsp70 inhibits cytochrome c release in heat-stressed cells led us to examine events occurring upstream of mitochondrial disruption. In this study we examined the effects of heat shock on the proapoptotic Bcl-2 family member Bax because of its central role in regulating cytochrome c release in stressed cells. We found that heat shock caused a conformational change in Bax that leads to its translocation to mitochondria, stable membrane association, and oligomerization. All of these events were inhibited in cells that had elevated levels of Hsp70. Hsp70 did not physically interact with Bax in control or heat-shocked cells, indicating that Hsp70 acts to suppress signals leading to Bax activation. Hsp70 inhibited stress-induced JNK activation and inhibition of JNK with SP600125 or by expression of a dominant negative mutant of JNK-blocked Bax translocation as effectively as Hsp70 overexpression. Hsp70 did not protect cells expressing a mutant form of Bax that has constitutive membrane insertion capability or cells treated with a small molecule activator of apoptosome formation, indicating that it is unable to prevent cell death after mitochondrial disruption and caspase activation have occurred. These results indicate that Hsp70 blocks heat-induced apoptosis primarily by inhibiting Bax activation and thereby preventing the release of proapoptotic factors from mitochondria. Hsp70, therefore, inhibits events leading up to mitochondrial membrane permeabilization in heat-stressed cells and thereby controls the decision to die but does not interfere with cell death after this event has occurred.